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Chronic Parenteral Selenium Administration in a Dog
J. R. TURK All animals, including man, are susceptible to selenium toxicosis. Poisoning is most common in herbivores such as cattle, sheep and horses, which may graze selenium-containing plants.
Grain grown on seleniferous soils may poison swine and poultry 1 I]. Subacute organic selenosis as the result of ingestion of such grain and similar disease caused by oral sodium selenite administration have been reported in the dog [2] . The histologic changes seen in a dog receiving repeated parenteral injections of a selenium-tocopherol emulsion are the subject of this report.
A 2-year-old female Yorkshire Terrier dog had been kicked by a cow. The dog subsequently became lethargic and the owner initiated treatment with intramuscular injections of 0.2 ml of Bo-SeB (Burns-Biotec) every ten to twenty-one days. These injections were continued for four months at which time the dog began having periodic convulsions. Seizure activity could not be controlled with anesthetics when the dog was presented to the referring veterinarian. The dog died shortly after presentation.
Samples of liver, kidney, brain, heart, adrenal, stomach, and pancreas in 10% formalin were submitted to the Washington Animal Disease Diagnostic Laboratory. These tissues were embedded in paraffin and 6-pm sections were stained with hematoxylin and eosin (HE) and Masson's trichrome.
The liver had extensive periportal fibrosis and fatty degeneration of a predominantly centrilobular pattern ( fig. 1 ). There was multifocal degeneration and necrosis of the renal tubules ( fig. 2 ). The brain was congested and contained multifocal cerebro-cortical necrosis and malacia in a patchy laminar distribution ( fig. 3 ). Sections of heart, adrenal, stomach and pancreas were histologically unremarkable.
The lesions of selenium toxicosis in various species have been reported to include: swelling and necrosis of the liver with varying degrees of degeneration and fibrosis; necrosis of the renal tubular epithelium; edema, congestion and neuronal necrosis of the cerebral and cerebellar cortices; myocardial necrosis and fibrosis; splenic congestion and lymphoid hyperplasia; and hemorrhagic enteritis [ 11. The presence of hepatic fatty degeneration, periportal fibrosis, and necrosis of the renal tubules and cerebral cortex in this case is similar to the hepatic, renal and central nervous system lesions described above. No cardiac changes were seen in the sections examined. The spleen and intestine were not examined.
The acute oral minimum lethal dose for most animals is thought to be in the range of 1 to 5 mg selenium per kg body weight [ 11. The exact cumulative dose required to produce chronic selenium toxicosis is unknown; it is influenced by several factors including: amount and frequency of the dose; characteristics of the compound received; the presence of combining, reducing, diluting, or synergistic compounds; inherent species susceptibility; and the efficiency of elimination [ 11. Bo-SeB contains 2.19 mg sodium selenite per ml (equivalent to 1 mg of selenium) [3] . The total dose received by this dog was therefore in the range of 2.4 to 5.3 mg sodium selenite (1.7 to 2.4 mg selenium) over a four month period. Inorganic selenium salts and metallic selenium are thought to be less toxic than organically-bound selenium found in forages and grain [I]. The selenium requirement, however, is smaller for animals receiving antioxidants such as vitamin E [l]. Intramuscular administration in this dog may have made elimination of the compound more difficult than oral administration would have.
Although no assay of selenium concentration could be done on formalinized tissues, the history of repeated administration of a selenium-tocopherol emulsion designed for the treatment and prevention of selenium deficiency in cattle indicates that the lesions seen were the result of chronic selenium toxicosis.
